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Description 
TECHNICAL FIELD 

5 (0001] The present Invention relates to a water and oil repellent aqueous dispersion. 
. BACKGROUND ART 

[0002] As a technique for Imparting water and oil repellency to the surfoce of a textile, application of a polymer (X) 
10 having polymer units derived from a polymerizable monomer having a potyfluoroatkyi group (herein after referred to 
as a group) in the form of an aqueous dispersion in an aqueous solvent, an organic solution in an organic solvent 
or a solvent-type dispersion in an organic solvent has been known so far. Especially, application in the form of an 
aqueous dispersion is recommended In recent years in.view of the problem with the working environments and the 
problem of the Impact on the environment. 
IS [0003] In direct production of an aqueous dispersion by polymerization of a hardly water-soluble (meth)acrylate (a^) 
having a group in an aqueous medium, an organic solvent (such as acetone) which Is compatible with a (meth) 
acryiate (a^) having a R^ group and soluble in water is usually incorporated in the aqueous medium as a polymerization 
co-solvent. However, if acetone is used as a polymerization co-solvent, there is a problem that the flash point of the 
aqueous dispersion Is low. 

20 [0004] As a solution to this problem, use of a polymerization co-solvent with a high flash point which Is highly con>- 
patible with the polymerizable monomer and soluble in water is proposed (JP-A-5-263070). However, the proposed 
polymerization co-soh^ent has a problem that it remains on the treated product because of its high boiling point and 
increases the affinity of the treated product for water. The problem of inadequate wet abrasion durability of the water 
and oil repellency is acknowledged with water and oil repellents obtained by conventional processes. 

25 [0005] Besides, water and oil repellents obtained by conventional processes have the problem that the water and 
oil repellency decreases as the emulsion particles coagulate or precipitate due to co-agents such as an acid or an 
anionic substance (such as a dye fixative agent or an acid dye) in the treatment bath or contaminants or deterioratton 
In the dispersity of the aqueous dispersion and that the textile is not treated evenly due to adhesion of the polymer to 
the mangle (gum up). To solve these problems, incorporation of a surfactant containing a nitrogen atom, a polyoxyeth- 

30 ytene group and at least five oxyalkytene groups is proposed (JP-A-9-59602 and JP-A-9-118677). However, water and 
oil repellent aqueous dispersions obtained under this proposal still have the problem of inadequate wet abrasion du- 
rability of the water and oil repellency. 

[0006] A water and oil repellent composition obtained by adding a silicone compound to an emulsion obtained by 
' emulslfication of a polymerizable monomer such as a perfluoroalkyi acryiate, water, dipropylene glycol monomethyl 
3S ether and polyoxyethylene nonyl phenyl ether under pressure followed by polymerization is also proposed (JP-A- 
10-245783). However, this composition has a problem that it does not function well without the silicone compound. 
Conventional water and oil repellent compositions are inadequate in terms of the property of draining deposited water 
as rolling waterdrops (hereinafter referred to as the waterdrop rolling property) and have the problem that waterdrops 
stay on the surface of the treated product. 

40 

DISCLOSURE OF THE INVENTION 

[0007] The present invention solves the above-mentioned problems and-provides a process for producing a water 
and oil repellent aqueous dispersion excellent in the waterdrop rolling property which shows excellent dispersion sta- 

45 biiity and water and oil repellency even if contaminated with co-agents and contaminants and forms films with an 
excellent film-fomiing property, and a water and oil repellent aqueous dispersion produced by the process. 
[0008] Namely, the present invention provides a process for producing a water and oil repellent aqueous dispersion, 
comprising emulsifying a stock compositfon comprising the following polymerizable monomer (A), the following sur- 
factant (B) and the following aqueous medium (C) under pressure and polymerizing the stock composition to form an 

50 aqueous dispersion having a polymer (X) comprising polymer units derived from ttie polymerizable monomer (A) dis- 
persed in the aqueous medium (C): 

polymerizable monomer (A): a polymerizable monomer consisting of a (meth)acrylate (a^) having a polyfluoroalkyi 
group or consisting of a (meth)acrylate (a^) having a polyfluoroalkyi group and a polymerizable monomer (a^) other 
55 than the (meth)acrylate (a^) having a polyfluoroalkyi group; 

surfactant (B): a surfactant which is a non-fluorine type surfactant containing no aromatic group and contains from 
60 to 100 mass% of a nonionic surfactant: and 

aqueous medium (C) : an aqueous medium consisting of water and a solvent having a viscosity of at least 3 cP 
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at 25*^0. 

BEST MODE FOR CARRYING OUT THE INVENTION 

5 [0009] In this specification, acrylic acid and methacrylic add are generally referred to as (meth)acrylic acid. Similar 
general names such as (meth)acrylamide also hold. 

[0010] The polymerizable monomer (A) in the present invention is a polymerizabte monomer consisting of a (meth) 
acrylate (a^) having a R' group or a polymerizable monomer consisting of a (meth)acrylate (a^) having a R* group and 
a polymerizable monomer other than the (a^). The (meth)acfylate (a^) having a R' group is a compound having a R' 
to group on the alcohol residue in the (meth)acrylate. The R' group means an alkyl group having at least two hydrogen 
atoms substituted by fluorine atoms. The carbon number of the R^ group is preferably from 2 to 20. particularly preferably 
from 6 to 16. 

[001 1] The R' group may be linear or branched, preferably linear. When it Is branched, it Is preferred that the branch 
is present at the end of the R' group and is a short chain with a carbon number of from about 1 to 4. 

19 [0012] The R' group may contain a halogen atom other than a fluorine atom. The halogen atom other than the fluorine 
atom is preferably a chlorine atom. An etheric oxygen atom or a thioetheric sulfur atom may be inserted between a 
carbon-carbon bond in the R' group. The structure of the terminus of the R' group may be, for example. -CF2CF3. -OF 
(CFjjj, -CFjH. -CFH2 or-CF2CI. preferably -CF2CF3. 

[0013J The number of the fluorine atoms in the R^ group is preferably at least 60%. particularly preferably at least 

20 80%. when it is represented by ((the number of fluorine atoms in the R^ group)/(the number of hydrogen atoms contained 
In the corresponding alkyl group having the same carbon number as the R' group)] x100(%). Further, the R' group is 
preferably a group having all hydrogen atoms in an alkyl group substituted by fluorine atoms (i.e. a perfluoroalkyi group), 
or a group having a terminal perftuoroaDcyl group. 

[0014] The carbon number of the perfluoroalkyi group is preferably from 2 to 20. particularly preferably from 6 to 1 6. 
25 If the cartwn number is too small, the water and oil repellency lends to be low. Iff the cart>on number is too large, the 
(meth)acrylate having a R^ group can be difficult to handle. 
[0015] Specific examples of the R' group include the groups given below. 

C4F9- [which may be any of the structural isomers such as F(CF2)4-, (CF3)2CFCF2-. (CF3)3C- and CF3CF2(CF3) 
30 CF-1, CjF^^- (such as F(CF2)5-1» 

CgFis- (such as F(CF2)6-). 

C/Fij- (such as F(CF2)r). 

CgF^T- (such as F(CF2)8-1. 

C9F^9- (such as F(CF2)9-1, 
35 CioF2r Is"ch as F(CF2)io-J. 

Ci2F25- [such as F(CF2)i2-I. 

C14F29- [such as F(CF2)i4-l» 

C16F33- (such as F(CF2)i6-)» 

CI(CF2)s- (wherein s is an integer of from 1 to 20). 
40 H(CF2)f (wherein t is an integer of from 1 to 20). 

(CF3)2CF{CF2)y- (wherein y Is an integer of from 1 to 17). etc. 

[001 6] Specific examples wherein the R* group Is a group having an etheric oxygen atom or a thioetheric sulfur atom 
inserted between a cartwn-carbon bond, include the following groups. 

45 

CF3(CF2)40CF(CF3)'. 

F(CF(CF3)CF201,CF(CF3)CF2CF2-. 

F(CF(CF3)CF20tCF(CF3)-. 

F[CF{CF3)CF20]uCF2CF2-. 
50 F (CF2CF2CF20)vCF2CF2-. 

F (CF2CF20)^CF2CF2-. 

CF3(CF2)4SCF{CF3)-. 

F(CF(CF3)CF2S],CF(CF3)CF2CF2% 

F[CF(CF3)CF2S),CF(CF3)-. 
55 F(CF(CF3)CF2SJuCF2CF2-. 

F (CF2CF2CF2S)vCF2CF2-. 

F(CF2CF2S)^CF2CF2- (wherein r and z are independently Integers of from 1 to 4. u is an Integer of from 2 to 6, v 
is an Integer of from 1 to 11 . and w is an integer of from 1 to 9). etc. 
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[001 7J As the (melh)acn^ate having a R' group, a compound represented by the following formula 1 wherein is a 
R' group. Q is a bivalent organic group, and is a hydrogen atom or a methyl group, is preferred. 

r'^C0CR'=CH2 formula 1 

[0018] The R' group In the fomriula 1 is preferably a R* group containing no etheric oxygen atom or no Ihloetheric 
sulfur atom, particularly preferably a group represented by F(CF2)„- (wherein n is an integer of from 1 to 20, preferably 
an Integer of from 4 to 16, particularly preferably an integer of from 6 to 12). 

[0019] Q in the fomiula 1 may. for exampie, be preferably -(CHajp^-. -(CHjjpCONRBiCHj)^-. -(CHojoOCONRa 
(CH2V. -(CH2)pS02NRa(CH2V. ^CH2)pNHCONH(CH2V. -(CH2)pCH(OH)(CH2V or -(CH2)pCH(OCORa)(CH2),-. 
wherein R» is a hydrogen atom or an alkyl group, and p and q are independently integers of at least 0. provided that 
p-^q is an integer of from 1 to 22. 

[0020] More preferred Is a compound (formula 1 ) wherein Q is -(CHjjp^^,-. -(CH2)pCONRa(CH2)g- or -(CHjjpSOjNRa 
(CH2)q-, q is an Integer of at least 2. and p+q is from 2 to 6. Particularly preferred is a compound (formula 1 ) wherein 
Q is -(CH2)p4q- wherein p+q Is from 2 to 6 (i.e., an ethylene to hexamethylene group). It is preferred that a fluorine 
atom is bonded to the carbon atom of R' bonded to Q. 

[0021] The following compounds may be mentioned as specific examples of the (melh)acrylate (a') having a R' 
group, wherein R^ Is a hydrogen atom or a methyl group. 

20 

F(CF2)5CH20COCR^=CH2. 
F{CF2)6CH2CH20COCR^=CH2. 
H (CF2)6CH20COCR^=CH2. • 
H(CF2)ioCH20COCRi=CH2, 
» H(CF2)8CH2CH20COCR'=CH2. 

F(CF2)eCH2CH2CH20COCRi=CH2. 
F{CF2)ioCH2CH20COCR^=CH2. 
F(CF2)i2CH2CH20COCR^=CH2. 
F(CF2)i4CH2CH20COCR^=CH2. 
^ F{CF2)i6CH2CH20COCRl=CH2. 

(CF3)CF(CF2)4CH2CH20COCRi=CH2. 
(CF3)CF(CF2)6CH2CH20COCR^=CH2. 
(CF3)CF(CF2)eCH2CH20COCRi=CH2. 
F(CF2)8S02N(CH2CH2CH3)CH2CH20CO-CRi=CH2. 
^ F(CF2)8(CH2)40COCRi=CH2. 

F(CF2)eS02N(CH3)CH2CH20COCRi=CH2. 
F(CF2)bS02N(CH2CH3)CH2CH20COCR1=CH2. 
F(CF2)8CONHCH2CH20COCR^=CH2. 
(CF3)CF(CF2)5(CH2)30COCR^=CH2. 
{CF3)CF(CF2)5CH2CH(OCOCH3)OCO-Ri=CH2, 
(CF3)CF(CF2)5CH2CH(OH)CH20CO-Ri=CH2. 
(CF3)CF(CF2)7CH2CH(OH)CH20CC>.R^=CH2. 
F(CF2)9CH2CH20COCRi=CH2. and 
F(CF2)9CONHCH2CH20COCR^=CH2. 

45 

[0022] The polymerizable monomer (A) may contain two or more (meth)acrylates (a') having R' groups. In this case, 
they aro preferably (meth)acrylates having R^ groups different in the carbon number. 

[0023] When the polymerizable monomer (A) consists of a (meth)acrylate (a^) having a Regroup and a polymerizable 
monomer (a2) other than the (melh)acrylate (a^) having a R» group, as the polymerizable monomer (a2). a known or 

50 well known polymerizable monomer, preferably a polymerizable monomer having one or two polymerizable unsaturated 
groups, particularty preferably a polymerizable monomer having one polymerizable unsaturated group, may be men- 
tioned. It is preferred that the polymerizable monomer (a^) contains the following polymerizable monomer (a^^) and/ 
or the following polymerizable monomer (a^^) as essential component(s). 

polymerizable monomer (a^i): an alkyl (meth)acrylate having a 0^20 a>M <^ a cycloalkyi (meth)acrylate 

« having a C^^ cycloalkyi group; and 

polymerizable monomer (a^Z): a vinyl halkje or a vinylidene halMe. 
[0024] The alkyl group in the alkyl (meth)acrylate may t>e linear or branched. A hydrogen group in the alkyl group 
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may be substituted with a cycloalkyi group. As the cydoalkyl (meth)acrytate, cyclohexyt (meth)acrylate is preferred. 
As the potymerizable monomer (a^i), preferred is an alkyi (meth)acrylate having a C^.^q alkyl group, and particularty* 
preferred is methyl (meth)acrylate, octadecyl (meth)acrylate or 2-ethylhexyl (meth)acrylate. 
[002q The vinyl hatKle is preferably vinyl chloride, vinyl fluoride or chlorotrifluoroethylene. The vinylidena halide is 

9 preferably a vinyl halide, vlnylidene chloride or vinylidene fluoride. 

[0026] Further, it Is preferred that the polymeriable monomer (a^) contains another polymerizable monomer (a23) 
in addition to the polymerizable monomer (a^^) and the potymerizable monomer (a^). 

[00271 The polymerizable monomer (a^S) is preferably a polymerizable monomer selected from monooleffns, vinyl 
carboxylates. styrene. substituted styrene, (meth)acrylamide. N-substituted (melh)acrylamides, alkyl vinyl ethers, {sub- 

10 stituted alkyl) vinyl ethers, vinyl alkyl ketones, diolefins. glycidyi (meth)8crylate. aziridtnyl (meth)acrylate, aziridinylalkyi 
(meth)acrylate. aralkyl (meth)acrylate. hydroxyalkyi (methjacrytetes, polyoxyalkylene mono(meth)acrylates, potyoxy- 
alkylene mono(meth)acrylate monomelhyl ethers, polyoxyalkylene di(meth)acfylates. (meth)acrylates having poly- 
dimethyl siloxane groups, triallyl cyanurate. allyl glycidyi ether, altyl carboxylates. N-vinylcarbazole, N-methylmaleim- 
ide. maleic anhydride, monoalkyi maleate. dialkyi maleate, substituted aminoalkyi (meth)acrylates and (meth)acrylates 

t5 containing blocked isocyanate groups. 

[0028] As the polymerizable monomer (a^^), more preferred is ethylene, vinyl acetate, styrene. a-methy!styrene. p- 
methytstyrene. (melh)acrylamide, diacetone (meth)acrylamkle, methylol diacetone (meth)acrylamide, N.N-dimethyl 
(meth)acrylamlde. N-methylol (meth)acrylamide. an alkyl vinyl ether, a (hatoalkyi) vinyl ether, a vinyl alkyl ketone, buta- | 
diene. Isoprene. chloroprene, glycidyi (meth)acrylate. aziridlnyl {meth)acrylate. aziridlnylethyl (meth)acrylate, benzyl 

20 (meth)acrylate, 2-hydroxyethyl (meth)acrylate, a polyoxyalkylene mono(meth)acrylate. a polyoxyalkylene mono(meth) 
acrylate monomethyl ether, a polyoxymonoalkylene (meth)acrylate (2-ethylhexyl) ether, a polyoxyalkylene di(meth) ' 
acrylate. (meth)acfylate having a polydimethyl siloxane group, triallyl cyanurate. allyl glyckJyl ether, allyl acetate, 2-hy- 
droxy-3-chloropropyl (meth)acrylate, N-vinylcarbazole, maleimlde. N-methylmaleimlde or (2-dimethylamino)ethyl 
(m6th)acrylate. 

25 [0029] The (meth)acrylate having a blocked Isocyanate group as the polymerizable monomer (a^^) is preferably a 
compound obtained by blocking the isocyanate group(s) of an isocyanate-containing (meth)acrylate having at least 
one isocyanate group with a blocking agent. The isocyanate-containing (meth)acrylate is preferably 2-isocyanatoethyl 
(meth)acfylate or the product obtained by reacting a (meth)acrylate having a functional group linkable to an isocyanate 
group and a polyisocyanate in such a ratio that at least one Isocyanate group remains. 

30 [0030] As the (meth)acrylate having a functional group linkable to an isocyanate group, a (meth)acrylate having a 
. hydroxyl group, partteulariy a mono- or di-ester of (methjacrylic acid with a polyhydric alcohol, is preferred. As the 
potyhydric alcohol, ethylene glycol, polyoxyethylene glycol, propylene glycol, polyoxypropylene glycol, glycerin, tri- 
melhylolpropane-alkylene oxide adduct or pentaerythritol may be mentioned. 

[0031] As the polyisocyanate, an aromatic isocyanate such as 4,4 -diphenylmethane diisocyanate and tolylene di- 
ss Isocyanate. an aliphatic isocyanate such as hexamethylene diisocyanate. isophorone diisocyanate. 4,4'-dicydohexy- 
Imethane diisocyanate, cyclohexylene diisocyanate and norbomene diisocyanate or a modified product of an isocy- 
anate such as an isocyanurate-modified product, a prepolymer-modified product and a biuret-modified product of a 
polyisocyanate is preferred, Parttoularty prefenred is an aliphatic isocyanate or its isocyanurate-. prepolymer- or biuret- 
modified product. ' 

40 [0032] The blocking agent is preferably an alkyl ketoxime. a phenol, an alcohol, a p-diketone or a lactam. Partlcularty 
preferred is methyl ethyl ketoxime, c-caprolactam. phenol, cresol, acelylacetone, diethyl malonate. isopropyl alcohol, 
t-butyl ateohol or maleimlde. Especially preferred is a compound having a dissociation temperature of from 120 to 
180X- 

[0033] Specmc examples of the (melh)acrylate having a blocked Isocyanate group Include the following compounds: 

45 

2-isocyanatoethyl (meth)acrylate having an isocyanate group blocked with methyl ethyl ketoxime, 
2-isocyanatoethyl (meth)acrylate having an isocyanate group blocked with e -caprolactam, 
the compound obtained by blocking the isocyanate group of the 1 :1 (molar ratio) reaction product of isophorone 
diisocyanate and 2-hydroxyethyl (meth)acrylate with methyl ethyl ketoxime. 
50 the compound obtained by blocking the Isocyanate group of the 1 : 1 (molar ratio) reaction product of isophorone 
diisocyanate and 2-hydroxypropyl (meth)acrylate with methyl ethyl ketoxime. and 

the compound obtained by blocking the isocyanate group of the 1 :1 (molar ratto) reaction product of norbomene 
diisocyanate and 2-hydroxyethyl (meth)acrylate witii methyl ethyl ketoxime. 

55 [0034] With respect to the proportions off the respective polymerization units in the polymer (X). the proportion of 
polymerization units derived from the (melh)acrylate having a R' group is preferably from 20 to 99 mass%. and the 
proportion of polymerization units derived from the polymerizable monomer (a^) is preferably from 1 to 80 mas8%. The 
proportion of polymerization units derived from each of the polymerizable monomer (a^^) and the polymerizable mon- 
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omer (a^) in the polymer (X). if any, is preferably from 1 to 50 mass%. The proportion of polymerization units derived 
from the polymerizable monomer (a23) in the polymer (X), tf any, is preferably from 1 to 50 mass%. 
[0035] In the present invention, the stock composftlon comprising the polymerizable monomer (A), a surfactant (B) 
and an aqueous mediurh (C) is emulsified under pressure. 

s [0036] The polymerizable monomers In the stock compositfon are preferred to be solid or liquid under the conditions 
employed for the emulsificatlon under pressure. Among the above-mentioned polymerizable monomers, the polymer- 
izable monomer {a^ is preferably added to the emulsion obtained by emulsifying the stock composition under pressure 
because it is usually gas under the conditions employed for the emulsrfication under pressure. 
(0037) In the present invention, the surfactant (B) is a non-fluorine type surfactant containing no aromatic group 

10 which contains from 60 to 100 mass% of a nonionlc surfactant. A non-fluorine type surfactant means a sur^ctant 
consisting of compounds containing no fluorine atom in the structure. Hereinafter, a "surfectanr.means a surfactant 
containing no fluorine atom and no aromatic group, unless otherwise noted. 

[0038] The surfectant (B) may consist of one kind of surfactant or at least two kinds of surfactant. When the surfactant 
(B) consists of at least two kinds, it preferably consists of a nonionlc surfactant and a cationic surfactant and/or an 
is amphoteric surfactant. 

[0039] The stock composltton in the present invention preferably contains no surfactant other than the surfactant (B) 
because the stability of the emulsion obtained by emufsiflcation under pressure and the performance of the treated 
product improve. 

[0040] The nonionlc surfactant In the surfactant (B) Is preferably at least one surfactant selected from the following 
20 surfactants (b^) to (b^). 

[0041] The surfactant (b^) is a nonionlc surfactant consisting of a polyoxyalkylene monoalkyi ether, a polyoxyalkylene 
monoalkenyl ether or a polyoxyalkylene monoalkapolyenyl ether. Each of the alkyi groups, the alkenyl groups and the 
alkapolyenyl groups in the surfactant (b^) preferably has a carton number of from 4 to 26. Specific examples of the 
alkyi groups, the alkenyl groups and the alltapolyenyl groups are octyl groups, dodecyl groups, tetradecyl groups. 
M hexadecyl groups, odadecyl groups, hexadecyt groups, behenyl groups (dococyl groups), oleyl groups (9-octadecenyl 
groups) and the like. 

[0042] The surfactant (b^) is preferably a polyoxyalkylene monoalkyi ether or polyoxyalkylene monoalkenyl ether. 
The polyoxyalkylene moiety in the surfactant (b^) preferably consists of one or two kinds of oxyalkylene groups, and 
when it consists of two kinds, it is preferred that the each kind of oxyalkylene groups are an^nged in blocks. The 
30 polyoxyalkylene moiety preferably consists of at least two consecutive oxyethylene groups and/or oxypropylene groups. 
[0043] As the surfactant (b^), preferred is a compound represented by the following fomnula 2, wherein R2 is an alkyi 
group having a carbon number of at least 8 or an alkenyl group having a cart)on number of at least 8, s is an integer 
of from 5 to 50. and g is an Integer of from 0 to 20. provWed that when both g and s are at least 2, the oxyethylene 
groups and the oxypropylene groups in formula 2 are arranged In bh3cks. 



[0044] R2 may be linear or branched, s Is preferably an integer of from 10 to 30, and g Is preferably an integer of 
from 0 to 1 0. If s is 4 or betow. or if g is 2 1 or above, the compound is hardly soluble In water and is unlikely to dissolve 
uniformly in the aqueous medium (C). 

[0045] Specific examples of the compound (ft)rmula 2) are the following compounds, wherein s and g are the same 
as defined above and are prefen^d to be as mentioned above, and the oxyethylene groups and the oxypropylene 
groups are arranged in blocks. 



Ci8H370[CH2CH(CH3)OJg.(CH2CH20)sH. 

Ci6H350(CH2CH(CH3)01g-(CH2CH20)3H. 

Ci6H330ICH2CH(CH3)0ig-(CH2CH2O)8H. 

Ci2H250lCH2CH(CH3)0ig-(CH2CH20)3H, 

(C8H^7)(CeH^3)CHOlCH2CH(CH3)0)g-(CH2CH20)6H. and 

CioH2iOICH2CH(CH3)0)g-(CH2CH20)8H. 

[0046] The surfactant (b^) is a nonionlc surfactant consisting of a compound which has at least one carbon-cart>on 
triple bond and at least one hydroxyl group In the molecule and shows surface acltivity, preferably a nonionlc surfectant 
consisting of a compound having one cart)on-cart)on triple bond and one or two hydroxyl groups in the molecule. The 
nonk>nic surfactant may contain a polyoxyalkylene moiety as a partial structure. The polyoxyalkylene moiety may be 
a polyoxyethylene moiety, a polyoxypropylene moiety, a moiety consisting of oxyethylene groups and oxypropylene 



as 



R^O(CH2CH(CH3)01g-(CH2CH20)3H 



formula 2 
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groups arranged at random or a moiety consisting of oxyethylene groups and oxypropylene groups arranged in blocks. 
[0047] Preferred specific examples of the surfectant (b^) are compounds represented by the following fomiutae 3. 
4. 5 or 6. 

HO-CR^R*^bC-CR*R®-OH formula 3 

HO-(A^O)„-CR^R*-CbC-CR*R®-(OA^)„-OH formula 4 

HO-CR^R^-CaCC-H formulas 

HO-(A^O)k-CR^R®-CBC-H formula 6 

[0048] In the formulae 3 to 6, each of A^ and A^, which are independent of one another, is an alkylene group, m 
and n are Independently integers of at least 0. (m^n) is an integer of at least 1 , and k is an integer of at least 1 , provided 
that when m. n or k is at least 2, each of A^ A^ and A^ may consist of one kind of alkylene groups or two kinds of 
alkylene groups. 

[0049] Each of R^. R^. R^. R^. R^ and R^. which are independent of one another, is a hydrogen atom or an alkyi 
group, preferably a C^.-,2 alkyI group, particularly preferably a 0^^2 ^'^^V* sroup. Specific examples of these groups are 
a methyl group, an ethyl group, a propyl group, a butyl group and an isobutyl group. 

[0050] As the oxyalkylene moiety, an oxyethylene moiety, an oxypropylene moiety or a moiety consisting of both an 
oxyethylene moiety and an oxypropylene moiety is preferable. The number of oxyalkylene moieties in the surfactant 
(b^ is preferably from 1 to 50. 

[0051] As the surfactant (b^), preferred is a nontonic surfactant represented by the foltowing formula 7. wherein x 
and y are integers of at least 0. 

(CHs) 2CHCH2 CH3 
HO- (CH2CH2O) ,C-C = C-C (OCHaCHa) y-OH 

CHj CHaCH (CH3) ^ 

^ • • formula 7 

[0052] As the noniohic surfactant (formula 7), a nonionic surfactant wherein the average sum of x and y is 10. a 
nonionic surfactant wherein x is 0. and y is 0. or a nonionic surfactant wherein the average sum of x and y Is 1.3 is 
preferred. 

[0053] The surfactant (b^) is a nonionic surfactant consisting of a compound which has a polyoxyethylene moiety 
consisting of at least two consecutive oxyethylene groups and a moiety consisting of at least two consecutive oxy- 
alkylene groups having a carbon number of at least 3 and has hydroxyl groups at both ends. The oxyalkylene having 
a carbon number of at least 3 is preferably oxytetramethylene and/or oxypropylene. 

(0054J As the surfactant (b^). prefen-ed Is a nonionic surfactant consisting of a compound represented by the following 
formula 8 or 9, wherein h is an Integer of 0 to 200. r is an integer of from 2 to 100. t is an integer of from 0 to 200, and 
(h+t) Is an integer of at least 2. The 'C3H6- moiety in the following formulae may be - CHiCHjjCHa-, -CHzCHCCHa)- or 
a mfacture of •CH(CH3)CH2- and -CHaCHtCHj)-. and the polyoxyalkylene moieties in the following formulae fonn bk>cks. 

HO- (CHaCHgOh^CaHgOVCCHjCHaOjiH formula 8 

HCHCH2CH20)h-[(CH2)40],-(CH2CH20),H formula 9 
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[0055) As the surfactant (tP), further preferred is a nonionic surfectant which is any of the following compounds. 

HO. (CH2CH20)i5^C3HeO)35^CH2CH20)i5H. 
HO- (CH2CH20)8-<C3H60)35-(CH2CH20)8H. 
HO- (CH2CH20)45-(C3HeO),HGH2CH20)45H. and 
HO- (CH2CH20)34-(C3HeO)2B-(CH2CH20)34H. 

(OOSq The surfactant (b^) is a nonionic surfactant having an amine oxide moiety in the molecule, preferably a nonionic 
surfactant which Is a compound represented by the following fonnula 10. 

(R^)(R'^(R''')N(->0) fonnula 10 

I0057J In formula 10. each of R^. R^o and which are independent of one another, is a monovalent hydrocarbon 
group, tn the present invention, a surfactant having an amine oxide moiety (N->0) is considered as a nonionic surfectant 
though it is sometimes classified as a cationic surfactant. 

[0058] As the surfactant (b^). particularly preferred is a nonionic surfactant represented by the following fonnula 1 1 , 
because the stability of the dispersion of the polymer (X) improves. 

(R^^)(CH3)2N(-*0) fonnula 11 

[0059] In fonnula 11 , R^2 is a C6.22 a'M group, a 05.22 alkenyl group, a phenyl group linked to a (05.22) a'M group 
or a phenyl group linked to a (0^.22) alkenyl group, preferably a Ce.22 a'M group. Specific examples of the nonionic 
surfactant (formula 11 ) include the following compounds. 

IH(CH2)i2l(CH3)2N(-^). 
[H(CH2),4](CH3)2N(-^0). 
IH(CH2)t6l(CH3)2N(-^). and 
IH(CH2)iel(CH3)2N(-^). 

[0060] The surfactant (b^) Is a nonkmic surfactant consisting of a fatty acid ester of a polyol. As the polyol for the 
surfectant (b^). polyethylene glycol, decaglycerin. the ether of polyethylene glycol or a polyol (other than polyethylene 
glycol) may be mentioned. 

[0061] As the surfactant (b^), the 1 :1 (molar ratio) ester of octadecanoic acid with polyethylene glycol, the 1 :4 (molar 
ratio) ester of the ether of sorbit and polyethylene glycol with oleic ackJ, the 1:1 (molar ratio) ester of the ether of 
polyoxyethylene glycol and sorbitan with octadecanoic acid, the 1:1 (molar ratio) ester of the ether of polyethylene 
glycol and sorbitan with oleic acid, the 1:1 (molar ratio) ester of dodecanoic acid with sorbitan, the (1 or2):1 (molar 
ratio) ester of oleic acid with decaglycerin or the (1 or 2):1 (molar ratio) ester of octadecanoic acid with decag^cerin 
may be menttoned. 

[0062] As the cationic surfactant, prefen^ is a cattontc surfactant which is a substituted ammonium salt, particularly 
a cationk: surfactant which is a compound represented by the following fonnuta 12. 

I(R^^)4N*JX- fonnula 12 

[0063] The symbols in fonnula 1 2 have the following meanings. 

[0064] R": each of the four R^H, which are independent of one another, is a hydrogen atom, a €,.22 a'kyi group, a 
02.22 alkenyl group or a polyoxyalkylene group having a terminal hydroxyl group, provided that all the four H}h are 
not hydrogen atoms simultaneously; and 
X' : a counterion. 

[0065] The alkyi group as R^^ is preferably a tong chain C6.22 alkyi group. The alkenyl group as R" is preferably a 
long chain 05.22 alkenyl group. The polyoxyalkylene group as R^^ is preferably a polyoxyethylene group. It is prefenBd 
thai R^3s essentially include a methyl group or an ethyl group in addition to long chain groups. As X% a chtoride ton. 
an ethylsulfete ion or an acetate ton is prefen'ed. 

[0066] As the compound (formula 1 2). a mono( tong chain alkylamine) hydrochloride, a mono(long chain alkyl)dimeth- 
ylamine hydrochloride, a mono(long chain alkyl)dimethylamine acetate, a mono(long chain alkenyi)dimethylamine hy- 
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drochloride. a mono(long chain alKyljdimelhylamine ethylsulfate, a mono(long chain alkyl)trimethylammonium chloride, 
a di(long chain aIkyl)monomethylamin8 hydrochloride, a di(tong chain alkyOdlmelhylammonium chloride, a monoClong 
chain alkyl)monomethytdl(polyoxyethylene)ammontum chloride or a di(long chain atkyl)monomethylmono(polyoxyeUv 
ytene)ammonium chtoride may be mentioned. 
5 (00671 As the compound (fbmiula 12), preferred is monooctadecyltrimethylammonium chloride, monooctadecyM- 
Imethylmonoethylammonlum ethylsulfate. mono{long chain alkyI)monomethyldi(polyethylene glycol)ammonlum chlo- 
ride, di(tallow alkyl) dimethylammonium chloride or dimelhylmonococonutamine acetate. 

[0068] When the surfactant (B) contains an amphoteric surfactant, the amphoteric surfactant is preferably an alanine, 
an aliphatic amide betalne, acetic acid betaine or the like. Specific examples of the amphoteric surfactant include 
10 dodecylbetaine, octadecylbetaine. dodecyldlmethylaminoacetic acid betaine and a fatty add amide propyldimethyt- 
aminoaoetic acid betaine. 

[0069] The amount of the surfactant (B) is preferably from 1 to 10 mass%, parllcularty from 3 to 10 mass%, based 
on the polymerizable monomer (A). If the amount of the surfactant (B) is too small, the stability of the emulsion tends 
to be poor, while if it is too large, the wet abrasion durability of the water and oil repellency of the aqueous dispersion 
15 may be possibly poor. However, when the polymerizable monomer (A) in the stock composition contains a polymeriz- 
able monomer having sel^emuls^bility, the amount of the surfactant (B) can be reduced. 

[0070] The aqueous medium (C) is an aqueous medium consisting of water and a solvent having a viscosity of at 
least 3 cP at 25*C. The viscosity is preferably from 3 to 200 cP. in particular from 5 to 120 cP. The viscosity is a physical 
index that indicates the fiowability of a fluid. In the present Invention, the use of the aqueous medium (C) containing a 

zo solvent having a specific or higher level of the physical index in the specific polymerization procedure enables produc- 
tion of a water and oil repellent aqueous dispersion having excellent performance as well as a high viscosity. The 
solvent in the aqueous medium (C) is supposed to act mainly as a co-solvent during polymerization or emulsification 
and interact with the surfactant (B) to improve the stability of the emulsion obtained by emulsification under pressure. 
The solvent has the advantage that the stability and homogeneity of the emulsk>n lasts long during the emulsification 

25 underpressure. 

t0071] The solvent In the aqueous medium (C) is preferably at least one solvent selected from saturated polyhydric 
alcohols, (mono or poly)alkyl ethers of saturated polyhydric atoohols and alkylene oxide adducts of saturated polyhydric 
alcohols. 

10072) Preferable saturated polyhydric alcohols are ethylene glycol, propylene glycol, glycerin, trimethylolethane and 
ao trimethytolpropane. 

[00731 Preferable (mono or poly)alkyl ethers of saturated polyhydric alcohols are diethylene glycol monomethyl ether, 
dipropylene glycol monomethyl ether, dipropylene glycol dimethyl ether, particularty diethylene glycol monomethyl ether 
and dipropylene glycol monomethyl ether. 

[00741 Preferable reaction products of polyhydric alcohols and ethylene oxide and/or propylene oxide are dipropylene 
35 glycol. tri:propylene glycol, tetrapropylene glycol and polypropylene glycol having at least five consecutive oxypropyl- 
ene groups. 

[00751 The solvent in the aqueous medium (C) Is preferably at least one solvent selected from ethylene glycol, pro- 
pylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, diethylene glycol monomethyl ether, dipropyl- 
ene glycol monomethyl ether, tripropylene glycol monomethyl ether, glycerin, dipropylene glycol, tripropylene glycol. 

40 tetrapropylene glycol and polypropylene glycol. 

[00761 The amount of the solvent in the aqueous medium (C) is preferably from 2 to 50 mass%. particularty from 10 
to 40 mass%, based on the polymerizable monomer (A). If the amount of the solvent is too small, the effect of improving 
the stability of the emulsion may rwt be acknowledged, while if the amount of the solvent is too large, the waterdrop 
rolling property may be poor. The amount of the aqueous medium (C) is preferably 1 to 5 times by mass as that of the 

45 polymerizable monomer (A). 

[00771 In the present invention, the stock composition comprising the polymerizable monomer (A), the aqueous 
medium (C) and the surfactant (B) Is emulsified under pressure. It is possible to incorporate components other than 
the aqueous medium (C) and the surfactant (B) (hereinafter referred to other components) into the stock composition. 
As the other components, a chain transfer agent, a pH adjuster and the like may be mentioned. In the present invention. 

60 it is prefen^ed to add a chain transfer agent, and as the chain transfer agent, a compound represented by the following 
formula 13 (wherein R^^ is a C12.16 a'M 9">"P) Preferably added to improve various properties of the composition 
of the present invention. The amount of the chain transfer agent can be varied appropriately in accordance with the 
molecular weight of the polymer (X). 
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[00761 The stock composition may be pre-emulslfied. for example, by stirring before It is emulsified under pressure 
though it is not essential. The emulsification under pressure is preferably perfonned in a high pressure emulsifier As 
the high pressure emulsifier. Manton-Gauiin. Hydroshear or IMIcrofluidizer may be mentioned. Emulsification of the 
stock composibon under pressure ghres an emulsion of the polymerizable monomer (A). The gauge pressure during 
the emulsification Is preferably from 1 MPa to 50 MPa (MPa denotes megapascal). The temperature of the sto<* 
composftton under pressure is preferably from 40 to 80»C. Though the emulsification under pressure can be accom- 
P»hed by just keeping the stock composition under pressure, it may be stirred. If necessary. The emulsion obtained 
after the emulsification under pressure has the advantage that the polymerizable monomer in it fbrnis thermodynam- 
iMlty stable particles with a small average particle diameter that alk>w most of the polymerizable monomer to react 
effiaently during polymerization. The average diameter of the particles in the emuiston alter the emulsificatton under 
pressure is preferably from 1 x 10^ to 3x 10-^ |im. 

mm In the present biventkm, the stock composition is polymerized by emuiston polymerizatton after the emulsifi- 
Mlton under pressure. The emulsion polymerization is preferably initiated by adding a polymerizatton Initiator to the 
stock composRton after the emulsiflcation under pressure. The polymerization Initiator is not partteularly limited and 
may be a common polymerization initiator such as an organic peroxide, an azocompound or a persultate or an tonizaUon 
radiation such as Yrays. The reaction temperature during the polymerization reacUon can be varied in accordance with 
«Lm ,1? *** ^""^ preferably from 30 to 80^C. The reaction time Is preferably from 4 to 70 hours 

[0080] men the polymer (X) in the present inventton contains polymerizatton units derived from the polymerizable 
rnonomer (a») which is gas under the eondittons emptoyed for the emulsiftoation under pressure, it is preferred to add 
the polymenzable monomer (a") the stock composltton after the emulsificaUon under pressure prior to polymerizatton 
[0081] The aqueous disperston obtained by the polymerizatton reaction may be used as the water and oil repeltont 
aqueous disperston by itself or may be diluted with water and/or an organic solvent, preferably with water atone The 
aqueous dispersion obtained by the process of the present invention has ttie advantage that its high stabiUty lasts even 
in the presence of contaminants. The organk: sohrent to be used to dilute ft may be the same as or different from the 
» one contained in the aqueous medium (C). 

[0082] The process of the present invention affords an aqueous disperston having the polymer (X) in the aqueous 
A ^'""1^2" " " ^^"^ '"o* ^ P^ly^w W is dispereed in the aqueous medium (C) in the form of particles of liom 
0^ to 0.25 |im in size. The aqueous dispereion of the present inventton is useful as a water and oil repellent aqueous 
dispersion having excellent wafer and oil repellency. The aqueous dispersion is diluted to an artjitrary concentration 
depending on the purpose or application and then applied to an object As a method for applying it to an object an 
optional method Is emptoyed depending upon the type of the object to be treated or the formulatton of the composltton 
For example, there is a meOiod wherein it is put on ttie surface of an object to be treated by a coating method such as 
dipping and then dried. Further, if necessary, tt is possibto to apply H together with a suHabto crosslinking agent and 
inen cure them. 

[0083] The water and oil repellent aqueous disperston of the present invention shows excellent stability and long 
lasting water and oil repeltoncy. even used In combination with anottter compound, and therefore may be used if 
necessary, in combination witti additives such as another polymer blender, anottier water repellent, anottier oil repellent 
an insecttoide. a flame reterdant. an antistatic agent, a dye stabilizer and an anticrease agent 
[0084] The object to be treated with ttie water and oU repellent of the present invention is not particulariy limited and 
may be a textile (fabric), glass, paper, leather, fur. asbestos, brick, cement, metals and metal oxMes. ceremtes. plastic 
preferably a textile. ' 

[0085] Textiles made of animal or ptant natural fibers such as cotton, hemp, wool or silk, synthetic fibere such as 
polyamide. polyester, polyvinyl atoohol. polyacrytonitrile. polyvinyl chloride or polypropylene, semisynthetto fibers such 
« f««^"^I^*''®^'*' '""9""'" as glass fibers or cartxjn fibers, or mixed fibers thereof may be mentioned 

« [0086] Theaqueousdlsperstonobtalnedbytheprocessoftt)epresentinventionisawaterandoilrepellentaqueou8 
disperston whteh is more excellent in durability against washing and dry cleaning, the waterdrop rolling property and 
water and oil repellency than conventfonal water and oil repellenta. The aqueous dispersion of the present invention 
IS advantageous also in view of Uie wortdng environment. 

[0087] It is not comptetely dear why the water and oH repeltont aqueous dispereton of the present invention shows 
exceMent Stability and howHImpartsanexcenent waters 

ttiat the use of ttie highly viscous solvent and ttie specific surfactant allows fomtation of a homogeneous emulsion witti 
prominent stability by emulsification under pressure which yietos an aqueous disperston wtth excellent stability con- 
taining the polymer (X) of high quality upon polymerization. 

[0088] The water and oil repellent aqueous dispereton of the present invention Is excellent in ttie fBm-fbrming property 
and is able to form films having an exceUent waterdrop rolling property. The water and oil repeltont aqueous disperston 
is exceltently stabto even In the presence of OMigents and contaminants and during stirring and storage. The water 
and oil repellent aqueous dispersion Imparts excellent water and oil repeltoncy and an excellent waterdrop rolling 
property to textiles and the like. 
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EXAMPLES > 

[0089] The present tnver^tjga^ be described specifically with reference to Working Examples (Examples 1 to 6) 
and Comparative Examples (E^ic^ptes 7 to 9). The codes used in the Examples denote the following meanings. 

FA : a mixture of F(CF2)nCH2CH20COCHsCH2. wherein n Is from 6 to 16 and averages 9; 
StA : octadecyl acryiate; 
CHMA : cyctohexyl methacrylate; 
NMAA : N-methylolacrylamide; 
10 VOL: vinyl chloride: 

CHPMA : 3-chloro-2-hydroxypropyl methacrylate; 
GMA : glycidyt methaoytate: 
DOM : dioctyl maleate; 

HE6P : the reaction pn^duct of the compound obtained by blocking one of the isocyanate groups of isophorone 

19 diisocyanate with methyl ethyl ketoxime and 2-hydroxyethyl methacrylate; 
PEOOE : polyoxyethylene monooleyl ether; 

StTMAC ; trtmethylmonooctadecylammonium chloride; 

POEL : polyoxyethylene mono(2-dodecyl) ether conlalning 1 5 oxyethylene units; 

PEOPPO : polyoxyethylene polyoxypropylene block polymer (formula 8 wherein h and t are IS, and r is 35); 

20 DTDMAC : di(tallow alkyl)dimethylammonium chloride; 
LDMAO : monolauryldimethylamine oxide; 
PEOOPE : polyoxyethylene mono(octylphenyl) ethen 

Surfectant : compound of fbmnula 7 wherein the sum of x and y is 10; 
PEOLE : polyoxyethylene (1-methylundecyl ether); 
25 DPG : dipropylene glycol (viscosity 107 cP at 2S^C); 
TPG : tripropylene glycol (viscosity 56 cP at 25^*0) ; 
TEPG : (etrapropytene glycol (viscosity 50 cP at 25^0) ; 

PPG : solvent mixture of 70 mass% of tripropylene glycol, 25 mass% of tetrapropylene glycol and 5 mass% of 
polypropylene glycol (viscosity 52 cP at 25'*C): 
30 DPGMME : dipropylene glycol monomethyl ether (viscosity 3.3 cP at 25°C) ; 
ACE : acetone (viscosity 0.3 cP at 25''C); and 
StSH : octadecylmercaptan. 



[EXAMPLE 1] 

35 

[0090] FA (154 g). StA (90 g). CHMA (12.8 g), StSH (0.77 g). PECX)E (15.4 g). StTMAC (5.1 g). DPG (290 g) and 
dek>nized water (320 g) were stirred at 50*C for 30 minutes and then emulsified in a high pressure emulsifier (Manton- 
Gaulin) at 20 MPa while maintained at 40 to 50'C. The average particle diameter of the resulting emulsion was 0.23 »im. 
[0091] Then, It was transferred into a 1 € glass autoclave, and a2obls(2-amidinopropane) dihydrochloride (0.5 g) was 
40 added. The atmosphere in the autoclave was replaced with nitrogen, and polymerization was carried out at an elevated 
temperature of 60*C for 6 hours with stirring to give a milky emulsion. The average molecular weight of the polymer 
in the emulsion was 98,000. The solid content of the emulsion was 37.6 mass%, and the average particle diameter of 
the polymer was 0.11 iim. The emulsion was diluted with deionized water to a solid content of 20 mass%. to obtain 
stock solution 1. 

45 

(EXAMPLE 2] 

[0092] FA (167 g), StA (46.2 g), NMAA (5.1 g), StSH (0.77 g), PEOOE (10.3 g). surfactant C^ (5.1 g), PEOLE (5.1. 
g), TPG (90 9) and deionized water (320 g) were stirred at SQ^C for 30 minutes and then emulsified in a high pressure 
50 emulsifier (Manton-Gaulln) at 30 MPa whUe maintained at 40 to 50X. The average particle diameter of the resulting 
emulsion was 0.17 |xm. 

[00931 Then, it was transferred into a 1 i glass autoclave, and azobis(2-amidlnopropane) dihydrochloride (0.5 g) was 
added. The atmosphere in the autoclave was replaced with nitrogen, and after addition of VCL (38.5 g). polymerization 
was carried out at an elevated temperature of 60^C for 15 hours with sUning to give a milky emulsion. The average 
55 molecular weight of the polymer In the emulsion was 80.000. The solid content of the emulsion was 38.1 mass%, and 
the average particle diameter of the polymer was 0.07 pm. The emubkm was diluted with deionized water to a solid 
content of 20 mass%, to obtain stock solutton 2. 



11 



EP 1146 103 A1 



[EXAMPLES 3 to 8] 

[0094] Polymerization was carried out by using the potymerizable monomers, solvents and surfactants shown in 
Table 1 , by the procedure of Example 1 in Examples 4. 6 and 8 and by the procedure of Example 2 in Examples 3, 5 

9 and 7 to give emulsions, and the emulsions were diluted to obtain stock solutions 3 to 8. 

[EXAMPLE 9] 

[0095] Polymerization was carried out by following the procedure of Example 1 except that the emulsification in the 

10 high pressure emulslfier In Example was omitted. After the polymerization, a large amount of solid was precipitated In 
the autoclave, and no emulsion containing the polymer of the loaded polymerizable monomer was formed. 



Table 1 



t5 


Stock Stock solution 


Polymerizable monomer 
(parts by mass) 


Medium (C) (parts by mass) 
mass) 


Surfactant (B) (parts by 
mass) 




Ex. 1 


FA/StA/CHMA 
(65/35/5) 


DPG(35) 


PE00E(6) 
StTMAC(2) 


20 


Ex.2 


FA/StA/NMAA/VCL 
(65/18/2/15) 


TPG(35) 


PE00E(4) 
Surfactant 0^(2) 
P0EL(2) 


25 


Ex.3 


FA/CHPMA/NMMAA/CL 
(72/5/3/20) 


DPGMME(35) 


PE00E(6) 
PE0PP0{1) 


Ex.4 


FA/StA/CHMA/GI\W 

NMMA/CHPMA 

(60/13/20/3/2/2) 


DPG(35) 


PE00E(6) 

PEOPPO{1) 
DTDMAC(I) 


30 


Ex.5 


FA/DOM/NMAAA/CL 
(70/6.5/2.5/21) 


TEPG(35) 


PE00E(6) 
PEOPPO(I) 


35 


Ex.6 


FA/StA/HE6P 
(60/38/2) 


PPG(35) 


P0EL(4) 
Surfactant C^(2) 
StTMAC(1.6) 




Ex.7 


FA/DOM/NMAA/VCL 
(70/6.5/2.5/21) 


TPG(35) 


LDMA0(1.5) 

PEOOPE(2.5) 

StTMAC(4) 


40 


Ex.6 


FA/StA/HE6P 
(60/38/2) 


ACE(65) 


PE00E(6) 
PEOPPO{1) 



[APPLICATION TO FABRIC! 



[0096] Stock solutions 1 to 8 obtained as descried above were respectively diluted with deionized water to a solid 
content of 0.5 mass% to prepare treating solutions. A polyester tropical cloth as a test cloth was dipped in each treating 
solution and squeezed between a pair of rubber rollers to a wet pick up of 60 mass%. Then, it was dried at IIO^C for 
90 seconds and heat-treated at 170^C for 60 seconds. With respect to the test cloths after the treatment, the water 
repellency, the oil repeliency and the waterdrop rolling angle were measured by the following methods. The results are 
shown in Table 4. 

(Water and oil repeliency in the presence of contaminants] 

[0097] Stock solutions 1 to 8 obtained as descried above were respectively diluted with deionized water to a solid 
content of 0.5 mass, and 0.005 mass% of a disperse dye (Sumikaron Red) was added to obtain treating solutions. A 
polyester tropical cloth as a test cloth was dipped in each treating solution and squeezed between a pair of rubber 
rollers to a wet pick up of 60 mass%. Then, it was dried at IIO^'C for 90 seconds and heat-treated at 170°C for 60 
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seconds. With respect to the test cloths after the treatment, the water repellency and the oil repeUency were measured 
by the following methods. The results are shown in Table 4. 

[Evaluation of water repellency] 

5 

10098] The evaluation was carried out by a spray test of JIS-L 1 092 and represented by the water repellency numbers 
shown in Table 2. 



Table 2 



Water repellency number 


State state 


100 


No wetting observed on the surface 


90 


Slight wetting observed on the suifece 


80 


Partial wetting observed on the surface 


70 


Substantial wetting observed on the surface 


50 


Wetting observed over the entire surface 


0 


Complete wetting observed over both surfaces 



[Evaluation of oil repellency] 

[0099] The evaluation was carried out in accordance with AATCC-TM 11 8-1966 and represented by the oil repellency 
numbers as shown in Table 3. 



Tabled 



25 


Oil repellency number 


Test liquid 


Surface tension (25*'C)xlO^ N/cm 




8 


n-Heptane 


20.0 




7 


n-Octane 


21.8 




6 


n-Decane 


23.5 


JO 


5 


n-Dodecane 


25.0 




4 


n-Tetradecane 


26.7 




3 


n-Hexadecane 


27.3 




2 


65 Parts of nujol/35 parts of n-hexadecane 


29.6 


35 


1 


Nujol 


31.2 




0 


Less than 1 





[Evaluation of waterdrop rolling property] 

40 [0100] 50 \i€ of water was dropped onto a lest cloth to form a waterdrop on the surface of the test cloth. It was allowed 
to stand still for a minute, and the cloth was inclined at a rate of 5 degree per minute. The angle between the test cloth 
and the horizontal plane at which the waterdrop started to roll was defined as the waterdrop rolling angle (unit: degree). 
The smaller the waterdrop rolling angle is. the better the waterdrop rolling property is. 



Table 4 



55 



Stock solution 


Water repellency 


Oil repellency 


Waterdrop rolling 
rolling angle 


In the presence of contaminants 


Water repellency 


Oil repellency 


Ex.1 


100 


6 


5.5 


100 


6 


Ex.2 


100 


6 


5.3 


100 


6 


Ex.3 


100 


5 


6.5 


100 


5 


Ex.4 


100 


6 


4.5 


100 


6 


Ex.5 


100 


5 


5.6 


100 


5 


Ex.6 


100 


6 


4.5 


100 


6 
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Table 4 (continued) 



Stock solution 


Water repellency 


Oil repetlency 


Waterdrop rolling 
rolling angle 


In the presence of contaminants 










Water repellency 


Oil repellency 


Ex, 7 




3 


22.5 


Precipitation 


Precipitation 


Ex.S 




4 


19.5 


80 


1 



Claims 

1 . A process for producing a water and oil repellent aqueous dteperston, comprising emulsifying a stock composition 
comprising the following polymerizabte monomer (A), the fbltowing surfactant (B) and the foltowing aqueous me- 
dium (C) under pressure and polymerizing the stock composition to form an aqueous dispersion having a polymer 
(X) comprising polymer units derived from the polymerlzable monomer (A) dispersed in the aqueous medium (C): 

polymerizable monomer (A): a polymerizable monomer consisting of a (meth)acrylate (a^) having a poiyfluor* 
oalkyi group or consisting of a (meth)acrytate (a ^ ) having a polyfluoroalkyi group and a polymerizabie monomer 
(a2) other than the (meth)acrylate (a^) having a polyfluoroalkyi group; 

surfactant (B): a surfactant which is a non-fluoflne type surfectant containing no aromatic group and contains 
from 60 to 100 mass% of a nonk>nic surfectant; and 

aqueous medium (C): an aqueous medium consisting of water and a solvent having a viscosity of at least 3 
cPat25»C. 

2. The process according to Claim 1 , wherein the polymerizable monomer (a^) is a polymerizabie monomer containing 
an alkyi (meth)acrytate having a 0^.20 group. 

3. The process according to Claim 1 or 2» wherein the solvent in the aqueous medium (C) is at least one solvent 
selected from saturated polyhydric akx>hots, alkyI ethers of saturated polyhydric alcohols and aikytene oxide ad- 
ducts of saturated polyhydric alcohols. 

4. The process according to Claim 3, wherein the solvent in the aqueous medium (C) is at least one solvent selected 
from ethylene glycol, propylene glycol, diethylene glycol, triethylene glycol, tetraethylene glycol, diethylene glycol 
monomethyl ether, dipropyiene glycol monomethyl ether, tripropylene glycol monomethyl ether, glycerin, dipropyl- 
ene glycol, tripropylene glycol, tetrapropylene glycol and polypropylene glycol. 

5. The process according to any one of Claims 1 to 4, wherein the amount of the solvent in the aqueous medium (C) 
is from 2 to 50 mass% based on the polymerizable monomer (A). 

6. The process according to any one of Claims 1 to 5, wherein the stock composition contains no surfactant other 
than the surfactant (B). 

7. The process according to any one of Claims 1 to 6, wherein the nontonic surfactant In the surfactant (B) is at least 
one nonionk: surfactant selected fit>m the foitowing surfectants (b^) to (b^) : 

surfactant (b^) : a nonionic surfactant consisting of a polyoxyalkylene monoalkyt ether, a polyoxyalkylene 
monoall(enyl ether or a polyoxyalkylene monoalkapolyenyi ether, 

surfactant (b^): a nonionic surfactant consisting of a compound which has at least one carbon-carbon triple 

bond and at least one hydroxyl group in the molecule and shows surface acitivity; 

surfactant (b^): a nonionic surfectant consisting of a compound which has a polyoxyethytene moiety consisting 

of at least two consecutive oxyethylene groups and a moiety consisting of at least two consecutive oxyalkylene 

groups having a cart)on number of at least 3 and has hydroxyl groups at both ends; 

surfactant (b^): a nonionic surfactant having an amine oxide moiety in the molecule; and 

surfactant (b^): a nonionic surfactant consisting of a fatty acid ester of a polyol. 

8. The process according to any one of Claims 1 to 7. wherein the amount of the surfactant (B) is from 1 to 10mass% 
based on the polymerizable nu>nomer (A). ^ 
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9. The process according to any one of Claims 1 to 8, wherein the following polymerizable monomer (a^) Is added 
after the emulsiftcation under pressure, and the polymerization is carried out: 
polymerizable monomer [a^): a vinyl halide or vinylidene halide. 

9 10. The process according to any one of Claims 1 to 9. wherein the stock composition further comprises a compound 
represented by tha following formula 13 : 



wherein R^^ is a C^2-iS ^'M group. 

11. The process according to any one of Claims 1 to 10. wherein the average particle diameter of the polymer (X) is 
from 0.03 to 0.25 )im. 



12. A water and oil repellent aqueous dispersion produced by the process according to any one of Claims 1 to 11. 

13. An object treated with the water and oil repellent aqueous dispersion according to Claim 12. 



2S 



30 



35 



40 



45 



50 



formula 13 



10 



15 



15 



EP 1 146 103 A1 



INTERNATIONAL SEARCH REPORT 



ImciRational qipticatiQii Ho. 

PCT/JPOO/07517 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.CX' C09K3/18, D06M15/277 



AccQfdiagtolniaBaticMlfitfcatqiinifinition 



B. FIELDS SEARCHED 



Minimuni doeumentattoD searched (classificsdoD system folUmed by classi fi ca ti on symbols) 
Int.Cl^ .009X3/18, D06M15/277 



D documcotatioD to tiie atcot that nicta dodunents are ioctuded in the fichb scBichcd 



Eloctvoiiic data base coosulted during the ioteniational search (niuna of database andt where pi ac ticab le t aeaich tcnns used) 



C OOCUMEOTSCONSIDBRED TO BE RELEVANT 



Cattgory* 



CitBlioa of documens, with indicatioQ^ where a pp i up i ia te, of dte relevant 



Relevant to claim No. 



X 

y 



X 
Y 

X 

y 



JP, 9-59602, A (Asahi Glass Co., Ltd.). 
04 March, 1997 (04.03.97), 

Claims (especially. Claims 1,7^8); Par. Nob. [0072], 
(0074], [0077], (0080), (0081), (0087) tO [0091], 
(especial^ page 10, left column, the 4^ line, 5*^ 
line and 9"* line from the bottom; page 10, right column, 
the 6^ line and 14^*^ line from the bottom; table 3) 
(Family.- none} 

JP, 9-125051, A (Aaahi Glass Co., Ltd.), 
13 May, 1997 (13.05.97), 

Claims; Par. Nos. (0038) to [0040], (0042), (0045), 
(0046) , [0051] to (0055) (especially, page 6, left column, 
tlie 7^ line, 11^ line and 12^ line from the bottom; 
page 7, table 3, examples 3,6) (Family: none) 

jp, 9-116877, A (Asahi Glass Co., Ltd.), 

06 May, 1997 (06.05.97), 

Claims; Par. Nos. {0054], [0056] to (0059), [0062], 
[0063), [0068] to [0074] (especially page 9, left 
column, the 4"'-s" line and 11*** line from the bottom,- 
page 10, table 3, examples 3,6 (Family: none) 



1-8,10-13 
9 



1-8,10-13 
9 



1-8,10-13 
9 



^ PuithcrdocumeotB are listcd in the continuation o^BoxC Q See paten! fimilyaimai. 

T* taiadocunieaipuWshed after the bnniatiooalfUingdite or 



*A* d u aim e iit deflniiq the goCTlsliteoflhe art which boot 
ooittidfirtd to be of ptiticulw relcvanoe 
orlter dQcunmt but published on or after Ibe intcrmtioial ftling 
dita 

"L* doctnneal whidi vca^ throw doubti on iniority cltiin(8) or which is 
cited to esttbltsh Ifae jniWIfflrtnn date of another dtatim or olfaey 



"XJ^ d o cu oictt t leftniag to ao oral difclm t j e, me» caMbitioa or od>cr 
Ihae die prioriisy dele clrigwd 



priority date ladnrt fa confte with the «|y]icith» hot dtcd to 
ondnAifid ihe prtndple or tbeoiy noikrtying flM ovcal^ 
*X' doconsai!ofp«ticatorrdevinoe;ifaedMji»duiveaiioa 

ccastdeiod novel or caiiDot be ooQsideied to inrolvt in inventive 
ftep when the documeot i» taken tloRB 
"Y* dn a m in rt ofparticitlirf tk !v <n c e ;tbeclain«dinvfptinaeaanotbe 
eoniderBd to htvohre m tnvaitive step when the document ii 
conduied with one or more other sudi doconcBt^ loeh 
eooibtnetioa beins obvion to • pcnon ddlM in thfl III 
*ar docu i B en l w e ni b e r of tlie sine paieeft ftml|y 



Dale of the actual completion of the international search 
19 January, 2001 (19.01.01) 



Dste of mailing of die intemmional search report 
30 January, 2001 (30.01.01) 



Name and mailing address of die ISA/ 
Japanese Patent Office 

Facsimile No. 



Aulhoriaed officer 
Telephone NtK 



Fonn PCT/ISA/2 to (second sheet) (July 1 992) 



16 



# 



EP1146 103 A1 



INTERNATIONAL SEARCH REPORT 


Intcrnaticoal applicetloo No. 

PCT/JPOO/07517 


C(ContiiiUBlkm). DOCUMEKTS CONSIDERED TO BB RELEVANT 




Citatioo of6opmaa^ with brficmion, where appnipruie» of the relevant panngrf 


Relevani to elain No. 


y 

y 
y 


BP, 0909802, Al (DAIKIN INDUSTRIES, LIMITED), 
21 April, 1999 (21.04.99), 

page 6, lines 50 to 53; page 7, lines 4 to 5; page 1, linea 
14 to 21; page 8 (Bxan^le 1), lines 45 to 49 
& JP, 10-8041, A & Of, 1222929, A 
6 HO, 97/48780. Al & US, €126849, A 

JP, 6-17034, A (Aoahi Glass Co.. Ltd.), 
25 January, 1994 (25.01.94), 

Claims; Par. Nos. [0003], (0030). (0036) to 10042), 
(worlcing examples 1-3; coinparlson example 5) 
(Family: none) 

JP, 60-40182, A (Asahi Glass Co., Ltd.), 
02 March, 1985 (02.03.85), 

Claims; page 2, lower right column, lines 3 to 19; 
page 3, upper left column, lines 9 to 1S| page 3, 
upper right column, line 10 to lower le£t colunn, 
line 2; synthesis example 1, working exan^les 1-4 
(especially, page 4, upper left column, lines 11 to 13; 
table 3) (Panilyt none) 


1-13 

1-8, 11-13 
1-9,11-13 



Form PCT/ISA/210 (continuation of second sheet) (July t992) 



17 




t 



THIS PAGE BLANK (MSPTO) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black BORDERS 

□ image cut off at top, bottom or sides 

□ i'aded text or drawing 
g/blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale dociments 

□ lines or marks on original document 

□ r£fer£nce(s) or £xhibit(s) submitted are poor quality 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



